LESSON PLAN
TECHNICAL SCIENCES
GRADE 10 TERM 2

TOPIC: ENERGY
The goal or aim of this lesson is to introduce the concepts of energy and how to solve the amount of energy used.
1. ENERGY 
· Definition: energy is defined as the ability to do work.
· SI unit: It is measured in Joules (J) / N.m 
· Energy is a scalar quantity (meaning it has magnitude and unit only)

2. FORMS OF ENERGY  
I. Gravitational potential energy 
· Nuclear energy 
· Chemical energy 
· Elastic energy

II. Kinetic energy 
· Sound energy 
· Thermal energy 
· Electrical energy 

3. SOURCES OF ENERGY
· The sun
· Wind 
· Water flow 
· Natural gas 
Our focus is based on the two types of energy, which is gravitational potential energy (Ep) and kinetic energy (Ek)

A. GRAVITATIONAL POTENTIAL ENERGY 

What is it? 
It is the energy that an object has as a result of its position or location in the gravitational field of the Earth.
It is a stored energy in the object.

Eg. Apple in the tree	they are all positioned relative to a particular object or
      A rock on the slope	another object. In other words we must have a point of 
      Your hand holding a pen				 reference/ zero point.

To be able to measure this stored energy or to determinethe gravitational potential energy of an object we use the formula:	Ep = mgh where m = mass in kg 
						g= acceleration of gravity (9.8 m.s-2)
						h= height in meters (m)
Worked example: 1 
A boy lifts a 2kg book at a height of 3m. Calculate the gravitational potential energy of the boy.
Solution: 
Ep = mgh 
			  = 2 x 9.8 x 3 = 58.8J
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Calculate the gravitational potential energy of the rock with mass 3kg at a height of 1.8m above the surface of the Earth.		Solution: 
Ep= mgh 
				= 3 x 9.8 x1.8
				 = 52.92 J
Proportionality: Ep is directly proportional to the mass and height. If the mass or height increases or decreases Ep also increases or decreases. Refer to previous worked examples.
B. KINETIC ENERGY 
What is it? 
Kinetic energy is the energy of an object has as a result of its motion or the energy of a moving object. 
Eg. A ball bouncing down the court 	Ek depends on the mass of the object and the
	       A child jumping on the bed 	square of the speed. The faster it moves and the 
	       A car driving down the street  	more massive it is, the more kinetic energy it has
	
	Formula: Ek = ½ mv2 where m= mass in kg v= speed in m.s-1
Worked example: 1 
A car of mass 900kg travels at 18m.s-1. Calculate the kinetic energy of the car.
Solution: Ek = ½ mv2 
		= ½ x 900 x 182 
		= 145 800 J 



Worked example: 2	
Calculate the kinetic energy with mass 160g moving to the right at the speed of 42m.s-1 
Solution: Ek = ½ mv2 	160g /1000 = 0.16kg ( conversion of units) 
                                                        = ½ x 0.16 x 422 	V= 42m.s-1
	= 141,12 J

C. MECHANICAL ENERGY 
What is it?
· It is the sum of the potential energy and kinetic energy. 
· The law of conservation of energy: States that energy cannot be created or destroyed, but is merely changed         from one form into another. 
· The law or principle of conservation of mechanical energy: States that the total amount of mechanical energy in an isolated system remains constant. 
· Isolated system: a system where there are no external forces/ Fnet = 0

· Formula: Em =Ep+ Ek   or  Em= mgh + ½ mv2


Worked example: PENDULUM 									
	

 (
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	EP=mgh	Ep=mgh
	Ek=0 	Ek=0
 (
B
)

	Ep=0
	Ek= ½ mv2

The movement of a pendulum is a good example of a reversible energy change or conversion of energy and mechanical energy is conserved throughout the motion. Ep changes to Ek and back again as the pendulum swings to and fro as shown in the diagram





 (
4kg
)		Ep =400J

	       Ep=200J 
	 Ek= 200J
	   10m 

	5m	Ek=400J 
	

Questions
Assume that the mass, m,of the object=4kg, the height h=10m and g= 9.8m.s-2. Calculate :
a. The energy at the highest point 
b. The energy at ground level
c. The energy halfway through the fall 
Solution:         a. Em=Ep+Ek				b.Em= Ep+ Ekc. Em= Ep+ Ek
		    = mgh+ 0= 4 x 9.8 x 0+ Ek             392=4x 9,8x 5 + Ek
                       = 4 x 9.8 x10 +0 = 0+ 392                         Ek = 392-196 
                       = 392 J Em   = 392J                                    = 196J / Em=196+196 =392
ACTIVITIES         (Technical science grade10 from Sasol book) 

1.  Gravitational potential energy calculations: activity 2 on page 181-182 
2. Kinetic energy calculations: activity 4 on page 188-189 
3. Mechanical energy calculations: activity 5 on page 191-192  
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